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EXAMINER'S AMENDMENT 

An examiner's amendment to the record appears below. Should the changes and/or 
additions be unacceptable to applicant, an amendment may be filed as provided by 37 CFR 
1.312, To ensure consideration of such an amendment, it MUST be submitted no later than the 
payment of the issue fee. 

The application has been amended as follows: 

Claims 21 and 26 have been cancelled. 
In the claims : 

2. (currently amended) An isolated nucleic acid comprising: 

(a) a nucleotide sequence encoding an amino acid sequence represented by SEQ 
ID NO: 2 or 4, wherein said amino acid sequence having nicotianamine aminotransferase 
activity, or 

(b) a nucleotide sequence which hybridizes to the nucleotide sequence of [(a)] 
SEQ ID NO: 1 or SEQ ID NO: 3 when incubated in a solution of 5x Denhart's solution, 
5x SSPE and 0.1% SDS at 65° C for 12 hours, washed once with 6x SSP at 65° C for 10 
minutes and washed twice with 2x SSP, 0.1% SDS at 42° C for 10 minutes, and [said 
nucleotide sequence comprising a nucleotide sequence of DNA] which comprises a DNA 
sequence that is amplifiable by polymerase chain reaction [on a nucleic acid from barley] 
with the primers represented by SEQ ID NO: 5 and 6 repeating a cycle of incubation at 
94° C for 40 seconds, followed by 40° C for 1 minute, and followed by 72° C for 2 
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minutes 25 times, and then repeating a cycle of incubation at 94° C for 40 seconds, 
followed by 45° C for 1 minute, and followed by 72° C for 2 minutes 25 times, [and] 
wherein the coding sequence of said nucleotide sequence [encoding] encodes an amino 
acid sequence having nicotianamine aminotransferase activity. 

5. (currently amended) A plasmid comprising a nucleic acid comprising; 

(a) a nucleotide sequence encoding an amino acid sequence representing by SEQ 
ID NO: 2 or 4, wherein said amino acid sequence having nicotianamine aminotransferase 
activity, or 

(b) a nucleotide sequence which hybridizes to the nucleotide sequence of [(a)] 
SEQ ID NO: 1 or SEQ ID NO: 3 when incubated in a solution of 5x Denhart's solution, 
5x SSPE and 0.1% SDS at 65° C for 12 hours, washed once with 6x SSP at 65° C for 1 0 
minutes and washed twice with 2x SSP, 0.1% SDS at 42° C for 10 minutes, and [said 
nucleotide sequence comprising a nucleotide sequence of DNA] which comprises a DN A 
sequence that is amplifiable by polymerase chain reaction [on a nucleic acid from barley] 
with the primers represented by SEQ ID NO: 5 and 6 repeating a cycle of incubation at 
94° C for 40 seconds, followed by 40° C for 1 minute, and followed by 72° C for 2 
minutes 25 times, and then repeating a cycle of incubation at 94° C for 40 seconds, 
followed by 45° C for 1 minute, and followed by 72° C for 2 minutes 25 times, [and] 
wherein the coding sequence of said nucleotide sequence [encoding] encodes an amino 
acid sequence having nicotianamine aminotransferase activity. 
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6. (currently amended) An expression plasmid comprising: 

(1) a promoter that functions in a host cell, 

(2) a nucleic acid comprising; 

(a) a nucleotide sequence encoding an amino acid sequence represented by SEQ 
ID NO: 2 or 4, wherein said amino acid sequence having nicotianamine aminotransferase 
activity, or 

(b) a nucleotide sequence which hybridizes to the nucleotide sequence of [(a)] 
SEQ ID NO: 1 or SEQ ID NO: 3 when incubated in a solution of 5x Denhart's solution, 
5x SSPE and 0.1% SDS at 65° C for 12 hours, washed once with 6x SSP at 65° C for 10 
minutes and washed twice with 2x SSP, 0.1% SDS at 42° C for 10 minutes, and [said 
nucleotide sequence comprising a nucleotide sequence of DNA] which comprises a DNA 
sequence that is amplifiable by polymerase chain reaction [on a nucleic acid from barley] 
with the primers represented by SEQ ID NO: 5 and 6 repeating a cycle of incubation at 
94° C for 40 seconds, followed by 40° C for 1 minute, and followed by 72° C for 2 
minutes 25 times, and then repeating a cycle of incubation at 94° C for 40 seconds, 
followed by 45° C for 1 minute, and followed by 72° C for 2 minutes 25 times, [and] 
wherein the coding sequence of said nucleotide sequence [encoding] encodes an amino 
acid sequence having nicotianamine aminotransferase activity, and 

(3) a terminator that functions in a host cell, wherein the promoter, the nucleic acid, and 
the terminator are operably linked in the above described order. 
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7. (currently amended) A process for constructing an expression plasmid, which 
comprises combining: 

(1) a promoter that functions in a host cell, 

(2) a nucleic acid comprising; 

(a) a nucleotide sequence encoding an amino acid sequence represented by SEQ 
ID NO: 2 or 4, wherein said amino acid sequence having nicotianamine aminotransferase 
activity, or 

(b) a nucleotide sequence which hybridizes to the nucleotide sequence of [(a)] 
SEQ ID NO: 1 or SEQ ID NO: 3 when incubated in a solution of 5x Denhart's solution, 
5x SSPE and 0.1% SDS at 65° C for 12 hours, washed once with 6x SSP at 65° C for 10 
minutes and washed twice with 2x SSP, 0.1% SDS at 42° C for 10 minutes, and [said 
nucleotide sequence comprising a nucleotide sequence of DNA] which comprises a DNA 
sequence that is amplifiable by polymerase chain reaction [on a nucleic acid from barley] 
with the primers represented by SEQ ID NO: 5 and 6 repeating a cycle of incubation at 
94° C for 40 seconds, followed by 40° C for 1 minute, and followed by 72° C for 2 
minutes 25 times, and then repeating a cycle of incubation at 94° C for 40 seconds, 
followed by 45° C for 1 minute, and followed by 72° C for 2 minutes 25 times, [and] 
wherein the coding sequence of said nucleotide sequence [encoding] encodes an amino 
acid sequence having nicotianamine aminotransferase activity, and 

(3) a terminator that functions in a host cell, wherein the promoter, the nucleic acid, and 
the terminator are operably linked in the above described orderf.l , thereby generating an 
expression plasmid. 
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1 1. (currently amended) A process for enhancing iron absorbing ability of a plant cell 
[which absorbs iron using mugineic acid compound to solubililze the iron, which process 
comprises] comprising introducing into a plant cell which absorbs iron using mugineic acid 
compound to solubilize the iron, an expression plasmid formed by combining: 

(1) a promoter that functions in a host cell, 

(2) a nucleic acid comprising; 

(a) a nucleotide sequence encoding an amino acid sequence represented by SEQ 
ID NO: 2 or 4, wherein said amino acid sequence having nicotianamme aminotransferase 
activity, or 

(b) a nucleotide sequence which hybridizes to the nucleotide sequence of [(a)] 
SEQ ID NO: 1 or SEP ID NO: 3 when incubated in a solution of 5x Denhart's solution, 
5x SSPE and 0.1% SDS at 65° C for 12 hours, washed once with 6x SSP at 65° C for 10 
minutes and washed twice with 2x SSP, 0.1% SDS at 42° C for 10 minutes, and [said 
nucleotide sequence comprising a nucleotide sequence of DNA] which comprises a DNA 
sequence that is amplifiable by polymerase chain reaction [on a nucleic acid from barley] 
with the primers represented by SEQ ID NO: 5 and 6 repeating a cycle of incubation at 
94° C for 40 seconds, followed by 40° C for 1 minute, and followed by 72° C for 2 
minutes 25 times, and then repeating a cycle of incubation at 94° C for 40 seconds, 
followed by 45° C for 1 minute, and followed by 72° C for 2 minutes 25 times, [and] 
wherein the coding sequence of said nucleotide sequence [encoding] encodes an amino 
acid sequence having nicotianamine aminotransferase activity, and 
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(3) a terminator that functions in a host cell, wherein the promoter, the nucleic acid, and 
the terminator are operably linked in the above described order, [expressing in said cell 
the amino acid sequence encoded by said nucleic acid, and enhancing production in said 
cell of mugincic acid compound that solubilizes iron, wherein the iron absorbing ability 
in said cell is enhanced.] and expressing said nucleic acid, wherein expression of said 
nucleic acid in the plant cell enhances iron absorbing ability of the plant cell. 

25. (currently amended) An isolated nucleic acid comprising: 

(a) a nucleotide sequence encoding an amino acid sequence represented by SEQ 
ID NO: 2 or 4, wherein said amino acid sequence having nicotianamine aminotransferase 
activity, or 

(b) a nucleotide sequence [obtainable] from barley, said nucleotide sequence 
[hybridizing under stringent conditions] hybridizes to the nucleotide sequence 
represented by SEQ ID NO: 1 or 3[,] when incubated in a solution of 5x Denhart's 
solution, 5x SSPE and 0.1% SDS at 65° C for 12 hours, washed once with 6x SSP at 65° 
C for 10 minutes and washed twice with 2x SSP, 0.1% SDS at 42° C for 10 minutes, and 
wherein said nucleotide sequence encodes [encoding] an amino acid sequence having 
nicotianamine aminotransferase activity. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Russell Kallis whose telephone number is (571) 272-0798. The 
examiner can normally be reached on M-F 8:30-5. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Amy Nelson can be reached on (571) 272-0804. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 



Russell Kallis Ph.D. 
September 8, 2004 
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